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Presentation Outline

» Phosphorus Rule Background
» Traditional Tertiary Treatment

» Emerging Technologies
» Chemicals

» Advanced Biological Nutrient Recovery (ABNR)




Phosphorus Rule Background

» Technology Based Effluent Limits (TBELs) established 1993
» 1.0 mg/L or Alternative Phosphorus Limit (APL)

» Discharge Thresholds
» Industries >60 Ibs/month
» Municipalities >150 Ibs/month

» Chapter NR 217 Subchapter I, Wis. Adm. Code




TBEL Technology
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Phosphorus Rule Background

P Criteria wuwz

» Revisions to Phosphorus Water Quality Standards became
effective December 1, 2010 ‘

Rivers: Streams: Reservoir: Lakes:
100 ug/t 75 ug/t  30-40 ugrL | 15-40 ugsL

» Water Quality Based Effluent Limits (WQBELS)

» All Surface Water Dischargers

» Permittees receive a compliance schedule of 7-9 years




Compliance Alternatives

» Brick & Mortar Upgrade (Treatment Technology)

» Watershed Options
» Adaptive Management

» Water Quality Trading

» Variances
» Multi-Discharger Variance

» Individual (site-specific) Variance




Traditional Tertiary Treatment
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» Ultrafiltration ‘.’:Air header

— ﬂmm header

» Cloth Disc Filters

» Continuous Backwash Sand Filters Bioreactor tonks

ZeaWeed membrane
» Membrane Bioreactors cassettes

Permeate pump
Air blower

Discharge

4 High Quality Silica Media 9.  Airiift
5. Filtrate 10. Adjustable Weir




Emerging Technologies

» Chemicals Uﬂl 3 CHEMTRADE

» Rare Earth Metals

» Polyaluminum Chloride

» Advanced Biological Nutrient Recovery (ABNR) é c L EA RAS
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SorbX/RE300

Rare Earth Coagulant: La/CeCI3

Potential Toxicity

» WET Testing

Biosolids Metal Interference

» Arsenic, Selenium

Low Freezing Point
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RARE EARTH TECHNOLOGY

Rare Earth Elements
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Polyaluminum Chlorides @ CHEMTRADE

» No toxicity issues or interference

» Increased settling

» Lower cost

» Higher the aluminum concentration,

less volume required
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Slinger, Wi

» Treats 1-2 MGD flow

» No primary clarifiers

» Oxidation Ditch w/Bio-P

» Haven’t tested in winter months
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Neenah-Menasha WWTP
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Mimic Traditional Activated Sludge
Systems

Conventional Activated Sludge

Final
Effluent

Advanced Biological Nutrient Recovery (ABNR™)

Return Activated
Sludge (RAS) .
Waste Activated Efl;]l:::_lt
Sludge (WAS)
Return Activated
Algae [RAA)
Waste Activated
Algae (WAA)

15 [mefLl



ABNR TECHNOLOGY PROCESS FLOW DIAGRA

RETURN ACTIVATED ALGAE HARVEST |

g ‘:O:'

]
sunlight

‘ ih greenhouse enclosure

olis mpm—

+ 5 tank
- : bio-diverse L] algae + water
= 7 mixture O + oxygen
nutrient-rich hot
wastewater ‘photo-
bioreactor
. ]
. ]
T
—\‘!.'—
(I @930

LED light source

MIX PHASE RECOVER PHASE SEPARATE PHASE

Nutnent rich (N&P) wastewater and The mixture travels up through a series of glass pipes Advanced ultrafiltration separates the bio-diverse mixture into two streams -
- ed with a blend of biological _(Phoio BIo-FlBamrof"PBFl’) allowing photoaynﬂ'les 5 a clean water stream and a return activated algae stream. The recycle stream
: Algae) to initiate the recovery to occur. The process consumes nutrients (N&P) and supplies healthy biomass to reseed and treat new wastewater entering the
ol “harmful nutrients. :.OD and results in clean water and pure oxygen. Mix Phase. Surplus biomass can be sold into multiple, diverse markets



Biomass hauled ~1/week
ClearAs manages all activities - 20 year contracts

Current pay $0.50-$1/1b dry weight

5-year locked rates
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Data set includes 234
separate trials (19

WISCONSIN PERFORMANCE - PHOSPHORUS | Gz}

Total Phosphorus Results
Wisconsin Mobile Demonstration Tour Summer 2017

Influent Effluent (ABNR Permeate)

s
o
(=]

o
o
(=}

Concentration [mg/L]

w
o
(=]

Average incoming
phosphorus = 1.91 mg/L

Brooklyn
Watertown
Cambria
Jefferson
Beaver Dam
Monticello
Menomonie
Creve Couer
Darlington
Jackson

Independence

Average treated
Location phosphorus = 0.02 mg/L

Poygan Poy Sippi



Data set includes 234
separate trials (19

WISCONSIN PERFORMANCE - NITROGEN WWTF).

Ammonia Results
Wisconsin Mobile Demonstration Tour Summer 2017

Influent Effluent (ABNR Permeate)

Concentration [mg/L]

Average incoming
ammonia = 14.09 mg/L

Brooklyn
Watertown
Cambria
Jefferson
Independence
Monticello
Menomonie
Creve Couer
Darlington
Jackson

Average treated
ammonia = 0.49 mg/L

Location



ClearAs Experience - Demonstrations

Columbia River 7 . Bash Program
Basin Program

Long Island Sound Study |
San Francisco \
Bay Delta
Chesapeake Bay Program

Pacific Islands LAE of Mexico Program

NMI Coastal Watershed MFW‘
Gulf of Mexico Drainage Basin
. - o o Drainage




Tech Sales Co.
Mulcahy Shaw Water
Hesco
Coombs-Hopkins

Engineered Equipment
Solutions
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Sherwood-Logan &
Associates

CE Soling & Associates

Environmental Process
Equipment Company
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Questions?

Amy.Garbe@Wisconsin.gov




